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(54) Single/double sheet stacker 



(57) A sheet-stacking apparatus capable of receiv- 
ing two sheets (1 20,122) at substantially the same time, 
which includes a disk unit including four substantially 
identical rotatable disks (100,102,104,106), each disk 
including a receiving slot for receiving a portion of a 
sheet therein. The disk unit is arranged so that two of 
the four disks receive portions of a first sheet (120) and 



the remaining two disks receive portions of a second 
sheet (122). Embodiments also include a bin into which 
the first sheet and the second sheet are deposited and 
a selectively extendable separator (110) that separates 
the first sheet and the second sheet into two separate 
stacks. The apparatus can also include a tamping mech- 
anism. 
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ator, wherein the controller causes the actuator to ex- 
tend or retract the separator. 

[0016] In a further embodiment the apparatus further 
comprises a tamping mechanism. 

[0017] In embodiments, the first, second, third, and 5 
fourth disks are symmetrically arranged into two pairs 
of disks, with said first and second disks on one side of 
the separator and said third and fourth disks on another 
side of the separator when the separator is extended. 
[0018] In embodiments, the second width is approxi- 
mately half the first width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 9] Embodiments will be described in detail herein 
with reference to the following figures in which like ref- 
erence numerals denote like elements and wherein: 

FIG. 1 is a schematic view of a prior art pre-stacking 
sheet merging method; 

FIG 2 is a schematic view of a prior art pre-stacking 
sheet sequencing method; 

FIG. 3 and 4 are an e nlarged sc hematic side view 
o f one embodiment of a general disk stacking sys- 
tem, showing a copy sheet entering a rotating disk; 
FiG. 5 is a schematic representation of a single 
large sheet being inverted by a single pair of stack- 
ing disks; 

FIG. 6 is a schematic representation of two sheets 
being inverted by a single pair of stacking disks; 
FIG. 7 is a schematic representation of a stacking 
unit having four stacking disks simultaneously 
stacking a pair of sheets; 

FIG. 8 is a schematic representation of a stacking 
unit having four stacking disks simultaneously 
stacking one sheet. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0020] While the present invention will be described 
with reference to specific embodiments thereof, it will be 
understood that the invention is not to be limited to these 
embodiments. On the contrary, it is intended that the 
present invention cover all alternatives, modifications, 
and equivalents as may be included within the spirit and 
scope of the invention as defined by the appended 
claims. Other aspects and features of the present inven- 
tion will become apparent as the description proceeds, 
wherein like reference numerals have been used 
throughout to designate identical elements. It is further 
noted that all references cited anywhere in this specifi- 
cation, and their references, are hereby incorporated by 
reference where appropriate for relevant teachings of 
additional or alternative details, features, and/or techni- 
cal background. 

[0021] For a general understanding of the copy sheet 
output section of an electrostatographic printing ma- 
chine and, in particular, a typical disk stacker of the type 



4 

in which the features of the present invention may be 
incorporated, reference is initially made to FIGS. 3 and 
4. Although the apparatus of the present invention is 
particularly well adapted for use in electrostatographic 
reproducing machines such as the one shown in FIGS. 
3 and 4 and discussed in more detail beiow, it will be- 
come apparent from the following discussion that the 
disk stacking apparatus disclosed herein is equally well 
suited for use in a wide variety of copy or print machines 
as well as in any other system using a rotating disk-type 
sheet delivery apparatus. 

[0022] FIGS. 3 and 4 illustrate the basic components 
of an exemplary copy sheet output section comprising 
a copy sheet transport and delivery module 10 which 
typically receives output copy sheets 11 through a feed- 
er section 12 via feed rollers 25. This feeder section 12 
can represent a conventional high-speed copier or print- 
er. The copy sheet transport and delivery module 1 0 in- 
cludes a disk stacker section comprising a rotating disk 
unit 20 having one or more disks 21 . Each disk 21 has 
one or more arcuate fingers 24 located along its periph- 
ery defining arcuate receiving slots 23 for receiving out- 
put copy sheets 11 therein. 

[0023] By way of description of the operation of a typ- 
ical disk stacker, a copy sheet 1 1 exits an upstream de- 
vice, such as a printer or copier through output rollers 
(not shown), entering the disk stacker module 10 
through feeder section 12 where the sheet is engaged 
by one or more pairs of disk stacker input rollers 25. The 
copy sheet 11 is then transported into contact with input 
rollers 29, which drive the sheet into receiving slot 23 of 
disk 21 . After a sheet is fed into a receiving slot 23, the 
disk 21 rotates to invert and transport the sheet until the 
leading edge of the sheet is positioned against a fixed 
registration wall 26. The registration wall 26 strips the 
sheet from the rotatable disk 21 as the disk continues 
to rotate through openings in the fixed wall 26, thereby 
allowing the sheet to drop onto the top of a stack of pre- 
viously inverted sheets, as shown. Various conventional 
devices known in the art, such as a stepper motor or a 
cam drive mechanism can control the rotational move- 
ment of disk unit 20. Preferably, a sensor is located up- 
stream of disk unit 20 for detecting the presence of a 
sheet approaching the disk unit 20. The disk input rollers 
29 operate at a constant velocity such that the time re- 
quired for the sheet 11 lead edge to reach the disk slot 
after detection by the sheet sensor can be easily deter- 
mined. Thereafter, as the lead edge of the sheet 11 be- 
gins to enter the slot 23, the disk rotates through a 1 80° 
cycle. 

[0024] The foregoing description generally described 
features of a disk stacking unit. The features described 
should not be considered as limitations of the embodi- 
ments described herein. 

[0025] Current stackers typically have two disks 
placed so that any single sheet that enters is under con- 
trol at two points. See FIG. 5. Having two points of con- 
trol lessens the chance that a sheet will fall out of a disk 
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[0037] An example of a tamping mechanism 4 0 i s 
shown i n FIGS. 3 and 4. T his particular tamping mech- 
anism 40 tamps each incoming sheet sideways (later- 
ally) into its proper stack, without tamping the stack edge 
so as not to interfere with plural sets offsetting. All in- 
coming sheets are so tamped one at a time. The illus- 
trated lateral tamper system 40 for the incoming sheet 
is shown here as being driven by a cam 42 via pivotal 
lever arms from the sheet input drive system. Although 
it could also be operated by a solenoid, and spring load- 
ed in the outboard or non-tamping position, preferably 
the tamper 40 motion is ramped to have a controlled ac- 
celeration movement by cam 42 or the like in order to 
control sheet inertia better. The shape of the tamper 40 
drive cam 42 system can provide better control of sheet 
inertia. F or variable sheet length end tamping, a multi- 
position tamper with a programmable stepper motor can 
be used. 

[0038] The preceding description was meant to illus- 
trate an example of a lateral tamping mechanism. How- 
ever, many other tamping mechanisms may be used 
with the invention. 



Claims 

1. A stacking apparatus, comprising: 

four substantially similar, rotatable disks having 
a common axis, wherein each disk includes a 
receiving slot for receiving a portion of a sheet 
therein; 

a disk rotation system that rotates the four 
disks; 

a selectively extendable separator; and 
an actuator for selectively extending the sepa- 
rator when at least two sheets enters the stack- 
er at substantially the same time and retracting 
the separator when a single sheet enters the 
stacker. 

2. The apparatus of claim 1 further comprising a shaft 
connected to each of the four disks and about which 
each of the four disks rotates. 

3. The apparatus of claim 2 wherein the disk rotation 
system includes a stepper motor operably connect- 
ed to the shaft. 



are arranged into two pairs of disks, with a first pair 
on one side of the separator and a second pair on 
another side of the separator when the separator is 
extended. 

5 

7. The apparatus of claim 6 wherein s aid first pair and 
s aid second p air of disks are symmetrically located 
about a line perpendicular to the common axis. 

io 8. A method for stacking sheets arriving in a two-up 
manner comprising: 

rotating a first sheet of paper with a first pair of 
disks until the first sheet is inverted; 

is rotating a second sheet of paper with a second 

pair of disks until the second sheet is inverted, 
wherein the first sheet and the second sheet 
are rotated substantially simultaneously; 
separating the first sheet from the second sheet 

20 with a selectively extendable separator. 



9. A stacking apparatus, comprising: 

first, second, third, and fourth substantially sim- 
ilar, rotatable disks, each disk having a sub- 
stantially common axis of rotation with the oth- 
ers, wherein each disk includes a receiving slot 
for receiving a portion of a sheet therein, and 
wherein said first, second, third, and fourth 
disks are coaxial; 

a disk rotation system that rotates said first, 
second, third, and fourth disks; 
a selectively extendable separator; and 
an actuator for selectively retracting the sepa- 
rator when at least one sheet having a first 
width enters the stacker and extending the sep- 
arator when at least one sheet having a second 
width enters the stacker. 



25 



30 



35 



40 



1 0. The apparatus of claim 9, wherein the first, second, 
third, and fourth disks are arranged into two pairs 
of disks , with said first and second disks on one side 
of the separator and said third and fourth disks on 
another side of the separator when the separator is 
45 extended. 



The apparatus of claim 1 further comprising a con- 
troller operably connected to the actuator, wherein 
the controller causes the actuator to extend or re- 
tract the separator. 



50 



5. The apparatus of claim 1 further comprising a tamp- 
ing mechanism. 



55 



6. The apparatus of claim 1 , wherein the four disks 
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(54) Single/double sheet stacker 

(57) A sheet-stacking apparatus capable of receiv- 
ing two sheets (1 20, 1 22) at substantially the same time, 
which includes a disk unit including four substantially 
identical rotatable disks (100,102,104,106), each disk 
including a receiving slot for receiving a portion of a 
sheet therein. The disk unit is arranged so that two of 
the four disks receive portions of a first sheet (120) and 



the remaining two disks receive portions of a second 
sheet (122). Embodiments also include a bin into which 
the first sheet and the second sheet are deposited and 
a selectively extendable separator (110) that separates 
the first sheet and the second sheet into two separate 
stacks. The apparatus can also include a tamping mech- 
anism. 
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